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(g) Piperidlne-trlazlne compounds as light heat and oxidation stabilizers for organic materials. 

@ Novel piperidine compounds of the formula (I) are suitable for use as light stabilcers, heat stabilizers 
and oxidation stabilizers for organic materials. 
The definitions of R^, Rj, Ra, R^, R5, A and n in the formula (I) are given in the text 
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The present invention relates to novel piperidine compounds, to their use as light stabilizers, heat stabil- 
izers and oxidation stabilizers for organic materials, in particular synthetic polymers, and to the organic mate- 
rials thus stabilized. 

The stabilization of synthetic polymers by piperidine derivatives of amino acids has been reported in va- 
rious patents, in particular US Patents 4.102.858, 4.578.472, 4.670.488, 4.670.489, 4.883.831 and 4.883.860, 
in EP Patents 1 72.413 and 253.007, in DE Patent 3.533.451 . In GB-A 2 1 76 473 and in Japanese Application 
No. Hei4 295465. 

The present Invention relates to novel compounds of the formula (I) 



H3C CH3 o 



H3C CH3 



R2— N — r>-h — (D 




in which 

Ri is hydrogen, Ci-CsalkyI, O, OH, CH2CN, Ci-Cigalkoxy, Cg-Cijcycioalkoxy, Cs-Cealkenyl, CT-CgphenylalkyI 
unsubstituted or mono-, di- or tri-substituted on the phenyl by Ci-C4alkyl. or aliphatte Ci-Csacyl, 

-N- 

25 A is -O- or Re 1 with Re being hydrogen or Ci-CiaalkyI, 

R2 is Ci-Cioalkylene, 

R3 is hydrogen, CrCiaalkyl, C5-Ci2cycloaIkyl unsubstituted or mono-, di- or tri-substituted by CrC4alkyl, C7- 
Cgphenyiaikyl unsubstituted or mono-, dl- or tri-substituted on the phenyl by Ci-C4alkyl, tetrahydrofurfuryl or 
a group of the fonmula (II) 



H3C CH3 



H3C CH3 



where R7 is as defined for or C2-C4alkyl substituted in the 2-, 3- or 4-posltion by Ci-Csalkoxy, by di(Ci-C4al- 
kyl)amino or by a group of the formula (III) 



(HI) 



where Qi is a direct bond, -0-, -CH2. -CH2CH2- or CH3 | or R3 Is also a group of the formula (IV) 
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H3C CH3 



R4 is a group of the formula (V) 

O 

I 

C R2 N 

I 

or a group of the formula (III) or one of the groups of the formulae (Vla)-(Vle) 

Rg-N- 
(Via) 




H3C CH3 



Rio-O 
(VIb) 
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30 




(Vic) 

35 in which 

R7 is as defined above, 

Re, R9 and Rio which can be identical or different are as defined for R3, or Rio is also Ca-Cisalkenyl or phenyl 
unsubstituted or mono-, di- or tri-substituted by Ci-C4alkyl or Ci-C4all<oxy, 
Q2 is -CO-, -CH2CH2-, -COCO-. -CH2CO- or-COCH2CO- and 
40 pis zero or 1, 
n is 2, 3 or 4 and, 

If n is 2, R5 is one of the groups of the formulae (Vlla)-(Vllc) 



45 

-N — R12 N- 

I I 

Ru Ri3 
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(Vila) (vnb) 
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Rl5 

(VHc) 



in which 

10 Rii. Ri3 and R^s which can be identical or different are as defined for R3, or R^ and R13 are also a group of 
the fonmula (IV). R12 is Cj-Ctzalkylene, Cg-CTCycloalkylene, C6-C7cycloaikylenedl(Ci-C4alkylene). Ci-C4alky- 
lenedi(C6-C7€ycloalkylene), phenylenedi(Ci-C4alkylene) or C4-Ci2alkylene Interrupted by a 1,4-piperazlnedlyl 

N— 

^5 group or by 1 , 2 or 3 oxygen atoms or by 1 or 2 Rie ' groups, where Rie Is as defined for R3 or is aliphatic 
Ci-Ci2acyl or (Ci-Ci2alkoxy)carbonyl, or R12 is also a group 



Ru and are CrCgalkylene and 
q is zero or 1, and 
2g if n is 3, Rs is a group of the formula (Viiia) or (Vliib) 

-N-R,,— N Rjjp-N-, — N- (CHj)— CH— (CHj)— N- 

30 R,8 /R22 \ R24 (CH2)„ R23 

(Villa) (Vlllb) 



in which 

R18. R21. R23. R24. R25 and R26 which can be identical or different are as defined above for R^i and R13, 
40 Ri9. R20 and R22 which can be identical or different are C2-C6alkylene, 
r and u are zero or 1 , and 

s and t which can be Identical or different are Integers from 2 to 6, and. 
if n is 4, R5 Is a group of the formula (IX) 



45 



R27 R31 



in which 

R27 and R31 which can be identical or different are as defined above for R^ and R13, and 
R28. R29 and R30 which can be Identical or different are C2-C6alkylene. 

Examples of alkyl having not more than 18 carbon atoms are methyl, ethyl, propyl, isopropyl, butyl, 2-bulyi, 
55 Isobutyi, t-butyl, pentyl, 2-pentyl, hexyi, heptyl, octyl, 2-ethylhexyl, t-octyl, nonyi. decyl, undecyl. dodecyi, tri- 
decyi, tetradecyl, hexadecyi and octadecyt. 

Examples of C2-C4alkyi substituted by Ci-Caalkoxy. preferably by Ci-C4alkoxy, in particular methoxy or 
ethoxy, are 2-methoxyethyl, 2-ethoxyethyl, 3-methoxypropyi, 3-ethoxypropyl, 3-butoxypropyi, 3-octoxypropyl 
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and 4-methoxybutyl. 

Examples of C2-C4alkyl substituted by di(Ci-C4alkyl)amino, preferably by dimethylamino ordiethylamino, 
are 2-dimethylaminoethyt, 2-diethylaminoethyl. 3-dimethylaminopropyl, 3-diethylaminopropyl, 3-dibutylaini- 
nopropyl and 4-dlethylaminobutyl. 

Preferred examples of C2-C4alkyl substituted by a group of the formula (111) are the groups 



Is particularly preferred. 

Examples of alkoxy having not more than 18 carbon atoms are methoxy, ethoxy, propoxy, Isopropoxy, bu- 
toxy, Isobutoxy, pentoxy, Isopentoxy, hexoxy, heptoxy, octoxy. decyloxy, dodecyloxy. tetradecyloxy, hexade- 
cyloxy and octadecyloxy. Preferred examples of Ri and R7 are C6-Ci2alkoxy, in particular heptoxy and octoxy. 

Examples of C5-Ci2cycloalkyl unsubstltuted or mono-, di- or tri-substituted by Ci-C4alkyl are cyclopentyl, 
methylcyclopentyl, dimethylcyclopentyl, cydohexyl, methylcyclohexyl.dimethylcyclohexyl, trimethylcydohex- 
yl, t-butylcydohexyl, cyclooctyl, cydodecyl and cyclododecyl. Unsubstltuted or substituted cydohexyl is pre- 
ferred. 

Examples of C5-Ci2cydoalkoxy and R7 are cydopentoxy, cyciohexoxy, cydoheptoxy, cydooctoxy. cy- 
clodecyloxy and cydododecyloxy. Cyclopentoxy and cydohexoxy are preferred. 

Examples of alkenyl having not more than 18 carbon atoms are allyl, 2-methylallyl, butenyl, hexenyl, un- 
decenyl and octadecenyl. Alkenyls in which the carbon atom in the 1-position is saturated are preferred; allyl 
is particularly preferred. 

Representative examples of phenyl mono-, di- or trI-substituted by Ci-C4alkyl or Ci-C4alkoxy are methyl- 
phenyl, dimethyl phenyl, trimethylphenyl, t-butyl phenyl, di-t-butylphenyl, 3,5-di-t-butyl-4-melhylphenyl, me- 
thoxyphenyl, ethoxyphenyl and butoxyphenyl. 

Examples of CT-Cgphenylalkyl unsubstltuted or mono-, dl- or tri-substituted on the phenyl by Ci-C4alkyl 
are benzyl, methylbenzyl, dimethylbenzyl, trimethylbenzyl. 2-butylbenzyl and 2-phenylethyl. Benzyl is prefer- 
red. 

Representative examples of aliphatic acyl having not more than 12 carbon atoms are acetyl, proplonyl, 
butyryl, Isobutyryl, pentanoyi, hexanoyi, heptanoyi, octanoyi, 2-ethylhexanoyl, decanoyi, undecanoyi, dode- 
canoyl, acryloyi, crotonyl and 10-undecenoyi. Ci-CeAlkanoyl and Ca-Caalkenoyi are particularly preferred. 

Examples of alkylene having not more than 12 carbon atoms are ethylene, propylene, trimethylene, 2-me- 
thyltrlmethylene, 2,2-dimethyltrimethylene, tetramethylene, pentamethylene, hexamethylene, trimethylhexa- 
methylene, octamethylene, decamethylene and dodecamethytene. 

A preferred example of C4-C^2alM®n® ^^12 interrupted by a 1,4-plperazinediyl group is the group 



Examples of C4-Ci2alkylene intenrupted by 1, 2 or 3 oxygen atoms are 4-oxaheptane-1.7-dlyl, 4,7-dk)xa- 
decane-I.IO-diyl, 4,9-dioxadodecane-1,12-diyl and 4.7,1 0-trloxatridecane-1,13-dlyl. 

— N- 

Representatlve examples of C4-Ci2alkylene R12 Interrupted by 1 or 2 R^e 1 groups are the groups 




the group 



- (CH2)2,3-N^N— (CH2)2_3- . 



-(CH2)2~6-N-(CH2)2«(f- 
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and 



— (CH2)2-3-N- (CH2)2.3-N- (CH2)2_3— . 

10 Representative examples of groups having 1 or 2 Cs-C/cycloalkylene groups are cyclohexylene, methyl- 

cyclohexylene, cyclohexylenedimethylene, nrtethylenedicyclohexylene and the group 



15 



2S 



30 



35 



CH3 CH3 



Phenylenedimethylene is the preferred example of phenylenedi(Ci-C4alkylene). 
20 Prefenred definitions of Ri and R7 are hydrogen, Ci-C4alkyl. OH, Ce-Ciaalkoxy, Cs-Cecycloalkoxy, allyl, 
benzyl or acetyl, in particular hydrogen or methyl. 

-N- 

Those compounds of the formula (I) are preferred In which A Is -O- or Re 1 with Re being hydrogen or 
Ci-Cioalkyl, R2 is Ci-Cioalkylene, R3 is hydrogen. Ci-Cualkyl. Cs-Cscydoalkyl unsubstituted or mono-, di- or 
trhsubstituted by Ci-C4alkyl, benzyl unsubstituted or mono, di- or tri-substituted on the phenyl by CrC4alkyl, 
tetrahydrofurfuryl, a group of the formula (II), CrCaalkyI substituted In the 2- or 3-position by Ci-C4alkoxy, by 
di-(Ci-C4alkyl)amino or by a group of the formula (III), where Qi is a direct bond. -O-.-CHz- or -CH2CH2-, or R3 
is also a group of the formula (IV). R4 Is a group of the formula (V) or a group of the formula (III) or one of the 
groups of the formulae (Vla)-(Vle), in which Re, R9 and R10 which can be Identical or different are as defined 
for R3, or Rio is also C3-Ci2alkenyl or phenyl unsubstituted or mono-, di- or tri-substituted by Ci-C4alkyl or Ci- 
C4aIkoxy, Q2 is -CO-, -CH2CH2-, -COCO- or -COCH2CO-, p is zero or 1 and n is 2, 3 or 4, and, if n is 2, Rg is 
one of the groups of the fomnulae (Vlla)-(VIIc) in which Rn. R13 and R15 which can be identical or different are 
as defined above for R3 or R^ and R13 are also a group of the formula (IV), R12 is C2-Cioalkylene. cyclohexylene. 
cyclohexylenedimethylene, methylenedicydohexylene, phenylenedimethylene. C4-Cioalkylene interrupted by 

a 1 .4-piperazinediyl group or by 1 . 2 or 3 oxygen atoms or by 1 or 2 Rie 1 groups, where Rie is as defined 
above for R3 or is aliphatic CrCsacyl or (Ci-Cealkoxy)carbonyl, or R12 is also a group 



Ri4 and R17 are C2-C4alkylene and q is zero or 1, and. if n is 3, R5 is a group of the formula (Villa) or (Vlllb). 
in which R^e, R21. R23> ^24. R25 and R2e which can be identical or different are as defined above for R^i and 
Ri3. Ri9> 1^20 and R22 which can be identical or different are C2-C4alkylene, r and u are zero or 1 and s and t 
which can be identical or different are integers from 3 to 6 and. if n is 4, Rg is a group of the fonnula (IX) in 
which R27 and R31 which can be Identteal or different are as defined above for R^ and R13, and R28t R29 and 
R30 which can be identical or different are CrC4alkylene. 

-N- 

Those compounds of the formula (I) are particularly preferred In which A Is -O- or Re 1 with Re being 
hydrogen or CrCealkyI, R2 is Ci-Cgalkyiene, R3 is hydrogen. CrCi2alkyl. cyclohexyl unsubstituted or mono-, 
di- or tri-substituted by Ci-C4alkyl, benzyl, tetrahydrofurfuryl, a group of the formula (II), C2-C3alkyl substituted 
in the 2- or 3-position by methoxy. by ethoxy. by dimethylamino. by diethylamino or by a 4-morpholinyl group, 
or R3 is also a group of the formula (IV). R4 is a group of the formula (V) or a 4-morpholinyl group or one of the 
groups of the formulae (Vla)-(Vle) in which Ra, R9 and R10 which can be Identical or different are as defined 
above for R3, or R10 is also Cs-Cnalkenyl or phenyl. Q2 Is -CO-, -CH2CHr or -COCO-, p Is zero or 1 and n Is 
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2, 3 or 4, and, if n is 2, Rs is one of the groups of the formulae (Vlla)-(Vllc) in which R^, R13 and Ris which can 
be identical or different are as defined at)ove for R3, or R^ and R13 are also a group of the formula (IV), R12 is 
CrCsalkylene, cydohexylenedi methylene, methylenedlcydohexylene, phenylenedimethylene. C4-Cioalky- 

-N- 

lene Interrupted by a 1 ,4-piperazinediyl group or by 1 , 2 or 3 oxygen atoms or by 1 or 2 R^e 1 groups, where 
Rie is as defined above for R3 or is aliphatic Ci-C4acyl or (Ci-C4alkoxy)carbonyl, or Rt2 is also a group 



Ri4 and R17 are C2-C4alkylene and q is zero or 1. and, if n is 3, Rg is a group of the formula (Villa) or (Vlllb) in 
which R18. R21, R23. R24» R25 and R26 which can be identical or different are as defined above for R^ and R,3, 
Ri9, R20 and R22 which can be identical or different are C2-C4alkylene, r and u are zero or 1 and s and t which 
can be identical or different are integers from 3 to 5, and, If n is 4, Rs Is a group of the formula (IX) in which 
R27 and R31 which can be identical or different are as defined above for Rii and Ri3, and R28, R2d and R30 which 
can be identical or different are C2'C4aikylene. 

-N- 

Those compounds of the formula (I) are of special interest in which A is -O- or Re 1 with Re being hy- 
drogen or CrC4alkyl. R2 is Ci-Cgaikylene, R3 is hydrogen, Ci-CaalkyI, cydohexyl, a group of the formula (II) 
or a group of the formula (IV), R4 is a group of the formula (V) or a 4-morphollnyl group or one of the groups 
of the formulae (Vla)-(Vle) in which Re. R9 and R^o which can be Identical or different are as defined above 
for R3, Q2 is -CO- or -CH2CH2-. p is zero or 1 and n Is 2, 3 or 4, and, if n is 2, R5 is one of the groups of the 
formulae (Vlla)-(VIIc) in which Rn, R13 and R15 which can be identical or different are as defined above for R3, 
or R11 and R13 are also a group of the formula (IV), R12 Is C2-Cealkylene, cydohexylenedimethylene. methyle- 
nedlcydohexylene, Ce-Cioalkylene Interrupted by a 1,4-piperazlnediyl group or by 2 or 3 oxygen atoms or by 
-N- 

a group Rie | , where Rie is as defined above for R3, Ru is Cz-Caalkylene and q Is zero or 1 , and, if n is 3, 
Rg is a group of the formula (Villa) or (Vlllb) In which r is zero, Ria, R21 , R24. R25 and Rze, which can be identical 
or different are as defined above for Ru and R13, R19 and R20 which can be identical or different are C2-C3al- 
kylene, u is zero or 1 and s and t which can be identical or different are integers from 3 to 5, and, if n Is 4, R5 
is a group of the formula (IX) in which R27 and R31 which can be Identical or different are as defined above for 
R11 and Ri3, and R28, R29 and R30 which can be identical or different are C2-C3alkylene. 

Those compounds of the formula (I) are of particular interest in which Ri and R7 are hydrogen or methyl, 
A is -O- or -NH-. Rj is Ci-Cjalkylene, R3 is hydrogen, Ci-C4alkyl, 2,2,6,6-tetramethyl-4-piperidyl or 1 ,2,2,6,6- 
pentamethyl-4-piperidyl, R4 is a group of the formula (V) or a group of the formula (Via) or (VIb) in which Rg 
and Rg which can be Identical or different are as defined above for R3, Rio is 2,2,6,6-tetramethyl-4-plperidyl 
or 1,2,2,6,6-pentamethyl-4-piperidyl and n is 2, 3 or 4, and, if n is 2, Rg is a group 

-N- (CH2)2.<rN-oragiToup (CH2CH2-N — ) ^ ^ 



Ri5 



11 ^^13 



in which R^, R13 and R15 which can be identical or different are as defined above for R3, and q Is zero or 1, 
and, if n is 3, Rg is a group 

-N- (CH2)2«3— N (CH2)2.3~N-. 

> I I 

R18 ' R 



21 



and, if n Is 4, R5 Is a group 
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-N- (CH2)2_3-N— (CH2)2_3-N— (CH2)2_3-N-. 

I'll 



^31 



and R16, R21. R27 and R31 are as defined above for R3. 

The compounds of the present invention can be prepared by processes known per se. 

According to process A, the compounds of the formula (I) can be prepared by reacting, in any order and 
in the appropriate molar ratios, cyanuric chloride with compounds of the formulae (Xa)-(Xc) 



H3C CH3 




(Xa) 



(Xb) 



(Xc) 



The reaction is carried out in an inert organic solvent, for example toluene, xylene, trimelhylbenzene, t- 
amyl alcohol or a mixture of t-amyl alcohol in any proportions with said hydrocarbons, in the presence of a 
preferably inorganic base, for example sodium or potassium hydroxide or carbonate, at temperatures from 
-20'* to 200*»C, preferably from -10° to 180°C. 

According to process B, the compounds of the formula (I) can be obtained by initially preparing the corre- 
sponding compounds in which the group 



H3C CH3 

Ri— N ) A 

H3C CH3 



is replaced by a Ci-C4alkoxy group and successively reacting the alkyi derivatives obtained with the appropriate 
molar quantity of a compound of the formula (XI) 




(XI) 



H3C CH3 



in the presence of a catalyst such as an alkali metal, a CrC4alkoxlde or amide or hydride of an alkali metal, a 
Ci-C4aikoxide of Ti(IV) or dibutyltin oxide, the reaction being carried out in the absence of a solvent or In an 
inert organic solvent, for example toluene, xylene or trimethylbenzene. at temperatures from 100° to 200°C, 
preferably from 110° to 180°C. 

When working according to process B, it is possible in the reaction with cyanuric chloride, if A is -0-, to 
use a compound of the formula (Xi) in which A is -0-, as temporary acceptor of the hydrochloric add released. 
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the hydrochloride formed being subsequently neutralized with a hydroxide or CrC4alkoxide of sodium or po- 
tassium to reform the free base, which thus becomes available for the transesterif ication reaction. 

The various stages of the reactions can be carried out in a single reactor and in the same solvent or in 
different solvents, without isolatbn of the intermediates or after separating and, if desired, purifying these. 

The compounds of the fonmulae (Xa) and (XI) can be prepared by l^nown processes; the other reagents 
are commercially available or can be prepared according to the state of the art. 

As mentioned at the outset, the compounds of the present invention are highly effective In improving the 
light stability, heat stability and oxidation stability of organic materials, in particular synthetic polymers and 
copolymers, and are particularly suitable for stabilizing polypropylene fibres. 

Examples of such organic materials which can be stabilized are: 

1. Polymers of monooleflns and diolefins, for example polypropylene, polyisobutylene, polybut-1-ene, 
poly-4-methylpent-1-ene, polylsoprene or polybutadiene, as well as polymers of cycloolef Ins, for instance 
of cyclopentene or norbornene, polyethylene (which optionally can be crosslinl<ed), for example high den- 
sity polyethylene (HOPE), low density polyethylene (LDPE), linear low density polyethylene (LLDPE), 
branched low density polyethylene (BLDPE). 

Polyolef Ins. i.e. the polymers of monooleflns exemplified In the preceding paragraph, preferably poly- 
ethylene and polypropylene, can be prepared by different, and especially by the following, methods: 

a) radical polymerisation (normally under high pressure and at elevated temperature). 

b) catalytic polymerisation using a catalyst that normally contains one or more than one metal of groups 
IVb, Vb. VIb or VIII of the Periodic Table. These metals usually have one or more than one l^and, typ- 
ically oxides, halldes, alcohdates, estere, ethers, amines, allcyls, alkenyls and/or aryis that may be eith- 
er n- or cr-coordinated. These metal complexes may be In the free form or fixed on substrates, typically 
on activated magnesium chloride, titanium(lll) chloride, alumina or silicon oxide. These catalysts may 
be soluble or insoluble in the polymerisation medium. The catalysts can be used by themselves in the 
polymerisation or further acth^atore may be used, typically metal alkyls, metal hydrides, metal alkyi ha- 
lldes, metal alkyi oxkles or metal alkyloxanes, sakJ metals beeing elements of groups la, Ha and/or Ilia 
of the Periodic Table. The activators may be modified conveniently with further ester, ether, amine or 
silyl ether groups. These catalyst stystems are usually termed Phillips, Standard Oil Indiana, Ziegler 
(-Natta), TNZ (DuPont), metallocene or single site catalysts (SSC). 

2. Mixtures of the polymere mentioned under 1), for example mixtures of polypropylene with polyisobuty- 
lene, polypropylene with polyethylene (for example PP/HDPE, PP/LDPE) and mixtures of different types 
of polyethylene (for example LDPE/HDPE). 

3. Copolymers of monoolefins and diolefins with each other or with other vinyl monomers, for example 
ethylene/propylene copolymers, linear low density polyethylene (LLDPE) and mixtures thereof with low 
density polyethylene (LDPE), propylene/but-1-ene copolymere, propylene/isobutylene copolymers, ethy- 
lene/but-1-ene copolymers, ethylene/hexene copolymers, ethylene/methylpentene copolymers, ethy- 
lene/heptene copolymers, ethylene/octene copolymers, propylene/butadlene copolymere, isobuty- 
lene/isoprene copolymers, ethylene/alkyi acrylate copolymers, ethylene/alkyi methacrylate copolymere, 
ethylene/vinyl acetate copolymere and their copolymere with carbon monoxide or ethylene/acryllc acid co- 
polymers and their salts (lonomere) as well as terpolymers of ethylene with propylene and a diene such 
as hexadlene, dicyclopentadiene or ethylldene-norbornene; and mixtures of such copolymers with one an- 
other and with polymers mentioned in 1) above, for example polypropylene/ethylene-propylene copoly- 
mere, LDPE/ethylene-vinyl acetate copolymers (EVA), LDPE/ethylene-acryllc acid copolymere (EAA), 
LLDPeEVA, LLDPE/EAAand alternating or random polyalkylene/carbon nrwnoxlde copolymere and mix- 
tures thereof with other polymers, for example polyamides. 

4. HydrocartDon resins (for example C5-C9) Including hydrogenated modifications thereof (e.g. tackiflere) 
and mixtures of polyalkylenes and starch. 

5. Polystyrene, poly(p-methylstyrene), poly(a-methylstyrene). 

6. Copolymere of styrene or a-methylstyrene with dienes or acrylic derivatives, for example styrene/bu- 
tadiene, styrene/acrylonitrile, styrene/alkyi methacrylate, styrene/butadiene/alkyi acrylate, styrene/buta- 
diene/alkyl methacrylate, styrene/malelc anhydride, styrene/acrylonitrile/methyl acrylate; mixtures of high 
impact strength of styrene copolymere and another polymer, for example a polyacrylate, a diene polymer 
or an ethylene/propylene/diene terpolymen and block copolymers of styrene such as styrene/buta- 
diene/styrene. styrene/isoprene/styrene, styrene/ethylene/butylene/styrene or styrene/ethylene/propy- 
lene/ styrene. 

7. Graft copolymers of styrene or a-methylstyrene, forexample styrene on polybutadiene, styrene on poly- 
butadiene-styrene or polybutadiene-acrylonltrile copolymers; styrene and acrylonltrile (or methacryloni- 
trile) on polybutadiene; styrene, acrylonltrile and methyl methacrylate on polybutadiene; styrene and 



10 



EP 0 627 428 A1 



maleic anhydride on poiybutadiene; styrene, acrylonitrile and maleic anhydride or maleimide on polybu- 
tadiene; styrene and maleimide on poiybutadiene; styrene and aikyi acrytates or methacrylates on poly- 
butadiene; styrene and acrylonitrile on ethylene/propylene/dlene terpolymers; styrene and acrylonitrile on 
polyalkyi acrylates or polyalkyi methacrylates, styrene and acrylonitrile on acrytate/butadiene copolymers, 
as well as mixtures thereof with the copolymers listed under 6), for example the copolymer mixtures known 
as ABS, MBS, ASAor AES polymers. 

6. Halogen-containing polymers such as polychloroprene, chlorinated rubbers, chlorinated or sulfochlor- 
inated polyethylene, copolymers of ethylene and chlorinated ethylene, epichlorohydrin homo- and copo- 
lymers, especially polymers of halogen-containing vinyl compounds, for example polyvinyl chloride, poly- 
vinylidene chloride, polyvinyl fluoride, polyvinylidene fluoride, as well as copolymers thereof such as vinyl 
chloride/vinyl idene chloride, vinyl chloride/vinyl acetate or vinylidene chlorideA^inyl acetate copolymers. 

9. Polymers derived from a,p-unsaturated acids and derivatives thereof such as polyacrylates and poly- 
methacrylates; polymethyl methacrylates, polyacrylamkies and polyacrylonitriles, impact-modified with 
butyl acrylate. 

10. Copolymers of the monomers mentioned under 9) with each other or with other unsaturated monomers, 
for example acrylonitrile/ butadiene copolymers, acrylonltrile/alkyi acrylate copolymers, acrylonitrile/al- 
koxyalkyl acrylate or acrylonitrileA^inyl halide copolymers or acrylonitrile/ aikyi methacrylate/butadlene 
terpolymers. 

11 . Polymers derived from unsaturated alcohols and amines or the acyl derivatives or acetals thereof, for 
example polyvinyl alcohol, polyvinyl acetate, polyvinyl stearate, polyvinyl benzoate, polyvinyl maleate, 
polyvinyl butyral. polyallyl phthalate or polyallyl melamlne; as well as their copolymers with olefins men- 
tioned in 1) above. 

12. Homopolymers and copolymers of cyclic ethers such as polyalkylene glycols, polyethylene oxide, poly- 
propylene oxide or copolymers thereof with bisglycidyl ethers. 

13. Polyacetals such as polyoxymethylene and those polyoxymethylenes which contain ethylene oxide as 
a comonomer, polyacetals modified with thermoplastic polyurethanes, acrylates or MBS. 

14. Polyphenylene oxides and sulfides, and mixtures of polyphenylene oxides with styrene polymers or 
polyamides. 

15. Polyurethanes derived from hydroxyl-terminated polyethers, polyesters or polybutadienes on the one 
hand and aliphatic or aromatic polylsocyanates on the other, as well as precursors thereof. 

16. Polyamides and copolyamides derived from diamines and dicart^oxylic acids and/or from aminocar- 
boxylic acids or the corresponding lactams, for example polyamide 4, polyamide 6, polyamide 6/6, 6/10, 
6/9, 6/12, 4/6, 12/12, polyamide 11, polyamide 12. aromatic polyamides starting from m-xylene diamine 
and adipic acid; polyamkJes prepared from hexamethylenediamineand isophthalic or/and terephthalicacid 
and with or without an elastomer as modifier, for example poly-2,4,4,-trimethylhexamethylene terephtha- 
lamide or poly-m-phenylene Isophthalamide; and also block copolymers of the aforementioned polyamides 
with polyolef Ins. olefin copolymers, ionomers or chemically bonded or grafted elastomers; or with poly- 
ethers, e.g. with polyethylene glycol, polypropylene glycol or polytetramethylene glycol; as well as polya- 
mides or copolyamides modified with EPDM or ABS; and polyamides condensed during processing (RIM 
polyamide systems). 

17. Polyureas, polyimides, polyamide-imides and polybenzimidazoles. 

18. Polyesters derived from dicarboxylic acids and diols and/or from hydroxycarboxylic acids or the cor- 
responding lactones, for example polyethylene terephthalate, polybutylene terephthalate, poly-1,4- 
dimethylolcydohexane terephthalate and polyhydroxybenzoates, as well as block copolyether esters de- 
rived from hydroxyl-temilnated polyethers; and also polyesters modified with polycarbonates or MBS. 

19. Polycarbonates and polyester carbonates. 

20. Polysulfones, polyether sulfones and polyether ketones. 

21 . Crosslinked polymers derived from aldehydes on the one hand and phenols, ureas and melamines on 
the other hand, such as phenol/formaldehyde resins, urea/fdrmaldehyde resins and melamine/formalde- 
hyde resins. 

22. Drying and non-drying alkyd resins. 

23. Unsaturated polyester resins derived from copolyesters of saturated and unsaturated dicarboxylic 
ackis with polyhydric alcohols and vinyl compounds as crosslinking agents, and also halogen-containing 
modifications thereof of low flammablllty. 

24. Crosslinkable acrylic resins derived from substituted acrylates, for example epoxy acrylates. urethane 
acrylates or polyester acrylates. 

25. Alkyd resins, polyester resins and acrylate resins crosslinked with melamlne resins, urea resins, poly- 
lsocyanates or epoxy resins. 
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26. Crosslinked epoxy resins derived from polyepoxides, for example from bisgiycidyl ethers or from cy- 
doaliphatic diepoxides. 

27. Natural polymers such as cellulose, rubber, gelatin and chemically modified homologous derivatives 
thereof, for example cellulose acetates, cellulose propionates and cellulose butyrates, or the cellulose 

5 ethers such as methyl cellulose; as well as rosins and their derivatives. 

28. Blends of the aforementioned polymers (polyblends), for example PP/EPDM, Poiyamide/EPDM or ABS, 
PVC/EVA. PVC/ABS. PVC/MBS. PC/ABS. PBTP/ABS, PC/ASA. PC/PBT. PVC/CPE, PVC/acrylates. 
POM/thenmoplastic PUR, PC/thermoplastic PUR. POM/acrylate. POM/MBS, PPO/HIPS, PPO/PA6.6 and 
copolymers. PA/HDPE, PA/PP, PA/PPO. 

10 29. Naturally occurring and synthetic organic materials which are pure monomeric compounds or mixtures 
of such compounds, for example mineral oils, animal and vegetable fats, oil and waxes, or oils, fats and 
waxes based on synthetic esters (e.g. phthalates, adipates, phosphates or trimeilitates) and also mixtures 
of synthetic esters with mineral oils in any weight ratios, typically those used as spinning compositions, 
as well as aqueous emulsions of such materials. 

15 30. Aqueous emulsions of natural or synthetic rubber, e.g. natural latex or latioes of carboxylated styr- 
ene/butadiene copolymers. 

Object of the invention is also a composition comprising a material susceptible to the dejgradation induced 
by light, heat and oxidation and at least one compound of the formula I, and optionally other conventional ad- 
ditives for synthetic polymers. 
20 Prsfenred are compositions, wherein the organic material Is a synthetic polymer, for example a pdyolef Ine, 
especially a polyethylene or polypropylene. 

The compounds of the formula (I) are particularly suitable for improving the light stability, heat stability 
and oxidation stability of polyolef ins, especially polyethylene and polypropylene. 

The compounds of the formula (I) can be used in mixtures with organic materials in various proportions 
25 depending on the nature of the material to be stabilized, on the end use and on the presence of other additives. 

In general, it is appropriate to use, for example, 0.01 to 5 % by weight of the compounds of the formula 
(I), relative to the weight of the material to be stabilized, preferably between 0.05 and 1 %. 

In general, the compounds of the fonmula (I) can be added to the polymeric materials before, during or after 
the polymerization or crosstinlcing of the said materials. 
30 The compounds of the formula (I) can be incorporated in the polymeric materials In the pure form or en- 
capsulated in waxes, oils or polymers. 

The compounds of the fonmula (I) can be incorporated in the polymeric materials by various processes, 
such as dry mixing in the form of powder, or wet mixing in the form of solutions or suspensions or also In the 
form of a masterbatch; in such operations, the polymer can be used in the form of powder, granules, solutions, 
35 suspensions or In the form of latices. 

The materials stabilized with the products of the formula (1) can be used for the production of mouldings, 
films, tapes, monofilaments, fibres, surface coatings and the like. 

If desired, other conventional additives for synthetic polymers, such as antioxidants, UV absorbers, nickel 
stabilizers, pigments, fillers, plasticizers, antistatic agents, flameproof Ing agents, lubricants, conrosion inhib- 
40 iters and metal deactivators, can be added to the mixtures of the compounds of the formula (I) with the organic 
materials. 

Particular examples of additives which can be used in admixture with the compounds of the formula (I) 

are: 

45 1. Antioxidants 

1.1. Alkylated monophenols, for example 2.6-di-tert-butyl-4-methylphenol, 2-tert-butyl-4,8- 
dimethylphenol. 2,6-di-tert-butyl-4-ethylphenol, 2,6-di.tert-butyl-4-n-butylphenol. 2,6-di-tert-butyl-4-lso- 
butylphenol, 2,6-dicyclopentyl-4-methylphenol, 2-(a-methylcyclohexyl)-4.6-dimethylphenol, 2,6-diocta- 

so decyl-4-methylphenol, 2,4,6-tricyclohexylphenol. 2,6-di-tert-butyl-4-methoxymethylphenol, 2,6-di-nonyl- 
4-methylphenol. 2,4-dimethyl-6-(r-methylundec^r-yl)phenol, 2,4-dimethyl-6-(r-methylheptadeo-r- 
yl)phenol, 2,4-dimethyl-6-(r-methyltridec-r-yl)phenol and mixtures therof. 

1.2. Alkylthiomethylphenols , for example 2,4-dk>ctylthiomethyl-6-tert-butylphenol, 2,4-dioctylthiomethyl- 
6-methylphenol, 2.4-dk)ctylthiomethyl-6-ethylphenol, 2,6-di-dodecylthiomethyl-4-nonylphenol. 

^ 1«3. Hydroqulnones and alkylated hydroquinones, for example 2,6-di-tert-butyl-4-methoxyphenol, 2,5-di- 

tert-butylhydroquinone, 2,5-di-tert-amylhydroquinone. 2,6-diphenyl-4-octadecyloxyphenol, 2, 6-di-tert- bu- 
tyl hydroquinone, 2,5-di-tert-butyl4-hydroxyanisole, 3,5-di-tert-butyl-4-hydroxyanisole, 3.5-di-tert-butyl-4- 
hydroxyphenylstearate, bis-(3,5-dl-tert-butyl-4-hydroxyphenyl)adipate. 
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1.4. Hydroxylated thiodiphenyl ethers, for example 2,2'-thiobls(6-tert-butyl-4-methylphenol), 2,2'-thio- 
bis(4-octyl phenol), 4,4'-thlobis(6-tert-butyl-3-methylphenol), 4,4'-thiobis(6-tert-butyl-2-methy1phenol), 
4,4'-thjobis-(3,6-di-seo-amylphenol), 4,4'-bis-(2,6-dimethyl-4-hydroxyphenyl)disulfide. 

1.5. Alkylidenebisphenols. for example 2,2'-methylenebis(6-tert-butyl-4-methylphenol), 2,2*-methylene- 
bls(6-tert-butyl-4-ethylphenol), 2,2'-methylenebis[4-methyl-6-(a-methylcyclohexyl)phenol], 2,2'-methyle- 
nebis(4-methyl-6-cyclohexy1phenol), 2,2'-methylenebis(6-nonyl-4-methylphenol), 2,2'-methy1enebis(4,6- 
di-tert-butylphenol), 2,2'-ethylidenebls(4,6-di-tert-butylphenol), 2,2'-ethylidenebls(6-tert-butyl-4-lsobutyl- 
phenol), 2,2'-methylenebis[6-(a-methylbenzyl)-4-nonylphenol], 2,2-methyIenebis[6-(a,a-dlmethylben- 
zyl)-4-nonylphenol], 4,4-methylenebls(2,6-di-tert-butylphenol), 4,4'-methyIenebis(6-tert-butyf-2-methyl- 
phenol), 1,1-bls(5-tert-butyl-4-hydroxy-2-methylphenyl)butane, 2,6-bls(3-tert-butyl-5-methyI-2-hydroxy- 
benzyl)-4-methylphenol, 1,1,3-tris(5-tert-butyl-4-hydroxy-2-methylphenyl)butane, 1,1-bls(5-tert-butyi4- 
hydroxy-2-methyl-phenyl)-3-n-dodecy]mercaptobutane, ethylene glycol bls[3,3-bis(3'-tert-butyi-4'-hy- 
droxyphenyl)butyrate]. bls(3-tert-biityl-4-hydroxy-5-methyl-phenyl)dlcyclopentadlene, bis[2-(3*-tert-butyl- 
Z-hydroxy-5'-methylben2yl)-6-tert-butyi-4-methylphenyllterephthalate, 1,1-bls-(3,5-dlmethyl-2-hydroxy- 
phenyl)butane, 2,2-bis-(3,5-dl-tert-butyl-4-hydroxyphenyl)propane, 2,2-bis-(5-tert-butyl-4-hydroxy2-me- 
thylphenyl)-4-n-dodecylmercaptobutane, 1,1,5,5-tetra-(5-tert-butyl-4-hydroxy2-methylphenyl)pentane. 

1.6. 0-, N- and S-benzyl compounds, for example 3,5,3',5'-tetra-tert-butyl-4,4'-dihydroxydibenzyl ether, 
octadecyM-hydroxy-3,5-dlmethylbenzylmercaptoacetate, tris-(3,5-dl-tert-buty!-4-hydroxybenzyl)amine, 
bls(4-tert-butyl-3-hydroxy-2,6-dimethylbenzyl)dlthloterephthalate, bis(3,5-dl-tert-butyl-4-hydroxyben- 
zyl)sulflde, isooctyl-3,5di-tert-butyl-4-hydroxybenzylmercaptoacetate. 

1.7. Hydroxybenzylated malonates, for example dioctadecyl-2,2-bls-(3,5-di-tert-butyl-2-hydroxybenzyl)- 
malonate, dl-octadecyl-2-(3-tert-butyl4-hydroxy-5-methylbenzyl)-malonate, dl-dodecylmercaptoethyl- 
2.2-bis-(3,5-di-lert-butyl-4-hydroxybenzyl)malonate, bls-[4-{1 ,1 ,3,3-tetramethylbutyl)phenyl]-2,2-bis(3,5- 
dHtert-butyl-4-hydroxybenzyl)malonate. 

1.8. Aromatic hydroxybenzyl compounds, for example 1,3,5-tris-(3,5-dl-tert-butyl-4-hydroxybenzyl)-2,4,6- 
trimethylbenzene, 1 ,4-bls(3,5-dl-tert-butyl-4-hydroxybenzyl)-2,3,5,6-tetramethylbenzehe, 2,4,6-trls(3,5- 
dl-tert-butyl-4-hydroxybenzyl)phenol. 

1 .9. Triazlne Compounds , for example 2,4-bis(octylmercapto)-6-(3,5-dhtert-butyl-4-hydroxyanillno)-1 ,3,5- 
triazine, 2-octylmercapto-4,6-bls(3,5-di-tert-butyl-4-hydroxyanillno)-1,3,5-triazlne,2-octylmercapto4,6- 
bls(3.5-di-tert-butyl-4-hydroxyphenoxy)-1,3,5-trlazlne, 2,4,6-tris(3,5-dl-tert-butyl-4-hydroxyphenoxy)- 
1,2,3-trlazlne, 1,3,5-tris-(3,5-di-tert-butyI-4-hydroxybenzyl)isocyanurate, 1,3,5-trls(4-tert-butyl-3- 
hydroxy-2,6-dlmethylbenzyl)lsocyanurate, 2,4,6-trls(3,5-dl-terl-butyl-4-hydroxyphenylethyl)-1,3,5- 
triazlne, 1 .3,5-tris(3,5-dl-tert-butyl-4-hydroxyphenylproplonyl)-hexahydro-1 ,3.5-lrlazlne. 1 ,3,5-trls(3,5- 
dicydohexyl-4-hydroxybenzyl)isocyanurate. 

1.10. Benzylphosphonates , for example dimethyl-2,5-di-tert-butyl-4-hydroxybenzylphosphonate, dlethyl- 
3,5-di-tert-butyi-4-hydroxybenzylphosphonate, dioctadecyl3,5-dl-tert-butyl-4-hydroxybenzylphosphon- 
ate. dloctadecyl-5-tert-butyl-4-hydroxy3-methylbenzylphosphonate, the calcium salt of the monoethyl es- 
ter of 3,5-di-tert-butyl-4-hydroxybenzylphosphonlc acid. 

1.11. Acylaminophenols , for example 4-hydroxylauraniljde, 4-hydroxystearanllide, octyl N-(3,5-di-tert-bu- 
tyI-4-hydroxyphenyl)carbamate. 

1 .12. Esters of P-(3,5-di-tert-butyl-4-hydroxyphenyl)propionic acid with mono- or poiyhydric alcohols, e.g. 
with methanol, ethanol, octadecanol, 1,6-hexanediol, 1,9-nonanediol, ethylene glycol, 1,2-propanediol, 
neopentyl glycol, thiodiethylene glycol, diethylene glycol, triethylene glycol, pentaerythritol, 
trls(hydroxyethyl) isocyanurate, N,N'-bls(hydroxyethyi)oxamlde, 3-thlaundecanol, 3-thiapentadecanol, tri- 
methyihexanedlol, trimethylolpropane, 4-hydroxymethyl-1-phospha-2,6,7-trioxabicyclo[2.2.2]octane. 

1 .13. Esters of p-(5-tert-butyl-4-hydroxy-3-methylphenyl)propionlc acid with mono- or poiyhydric alcohols, 
e.g. with methanol, ethanol. octadecanol, 1,6-hexanediol, 1,9-nonanediol, ethylene glycol, 1,2-propane- 
dlol, neopentyl glycol, thiodiethylene glycol, diethylene glycol, triethylene glycol, pentaerythritol, 
tris(hydroxyethyl) Isocyanurate, N,N*-bis(hydroxyethyl)oxamjde, 3-thiaundecanol, 3-thiapentadecanol, tri- 
methylhexanediol. trimethylolpropane, 4-hydroxymethyl-1-phospha-2,6,7-trioxabicydo[2.2.2]octane. 

1.14 Esters of p-(3,5-dicyclohexyl-4-hydroxyphenyl)propionic acid with mono- or poiyhydric alcohols, e.g. 
with methanol, ethanol, octadecanol, 1,6-hexanediol, 1,9-nonanediol, ethylene glycol, 1.2-propanediol, 
neopentyl glycol, thiodiethylene glycol, diethylene glycol, triethylene glycol, pentaerythritol, 
tris(hydroxyethyl) isocyanurate, N,N'-bis(hydroxyethyl)oxamide, 3-thiaundecanol, 3-thiapentadecanol, tri- 
methylhexanediol, trimethylolpropane. 4-hydroxymethyi-1-phospha-2,6,7-trioxabicyclo[2.2.2]octane. 

1.15 Esters of 3,5-di-tert.-butyl-4-hydroxyphenyl acetic acid with mono- or poiyhydric alcohols, e.g. with 
methanol, ethanol, octadecanol, 1,6-hexanediol. 1,9-nonanediol, ethylene glycol, 1,2-propanediol, neo- 
pentyl glycol, thiodiethylene glycol, diethylene glycol, triethylene glycol, pentaerythritol. tris(hydroxyethyl) 
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isocyanurate, N,N'-bis(hyciroxyethyl)oxamide, 3-thiaundecanol, 3-thiapentadecanol, trimethylhexanediol, 
trimethylolpropane, 4-hydroxymethyl-1-phospha-2,6.7-trioxabicyclo[2.2.2]octane. 
1.16. Amides of p-(3,5-di-tert-butyl-4-hydroxyphenyl)propionic acid e.g. N,N -bis(3,5-d^-tert-butyl-4-hy- 
d^oxyphenylp^oplonyl)hexamethylened^amlne,N,N-bis(3,5-di-te^t-butyl-4-hydroxyphenyiprop^onyl)^ 
thylenediamlne, N,N'-bis(3,5-dl-tert-butyl-4-hydroxyphenylpropionyl)hydrazine. 

2. UV absorbers and light stabilisers 

2.1. 2-(2'-Hydroxyphenyl)benzotriazoles> for example 2-(2'- hydroxy- 5*-methyl phenyl)- be nzotriazole, 2- 
(3',5'-dl-tert-butyl-2'-hydroxyphenyl)benzotriazole, 2-(5'-tert-butyl-2'-hydroxyphenyl)benzotriazole, 2-(2'- 
hydroxy-5'-(1,1.3.3-tetramethylbutyl)phenyl)benzotriazole, 2-(3',5'-di-tert-butyl-2'-hydroxyphenyl)-5- 
chloro-benzotriazole, 2-(3'-tert-butyl-2'-hydroxy-5'-methylphenyl)-5-chloro-benzotriazole, 2-(3-sec-bu- 
tyl-5*-tert-butyI-2'-hydroxyphenyl)benzotriazole, 2-(2'-hydroxy-4'-octyloxyphenyl)benzotriazole, 2-(3\5'- 
di-tert-amyl-2'-hydroxyphenyl)benzotriazole, 2-(3',5'-bis-(a,a-dimethylbenzyl)-2-hydroxyphenyl)benzo- 
triazole, mixture of 2-(3*-tert-butyl-2*-hydroxy-5'-(2-octyloxycarbonylethyl)phenyl)-5-chloro-benzotria- 
zole, 2-(3'-tert-butyl-5'-[2-(2-ethylhexyloxy)-carbonylethyi]-2'-hydroxyphenyl)-5-chloro-benzotriazole. 2- 
(3'-tert-butyl-2'-hydroxy-5'-(2-methoxycarbonylethyl)phenyl)-5-chloro-benzotriazole, 2-(3'-tert-butyl-2'- 
hydroxy-5'-(2-methoxycarbonylethyl)phenyl)benzotriazole, 2-(3-tert-butyl-2'-hydroxy-5'-(2-octyloxycar- 
bonylethyl)phenyl)benzotriazole, 2-(3'-tert-butyl-5'-[2-(2-ethylhexyloxy)carbonylethyl]-2'-hydroxyphe- 
nyl)benzotrlazole, 2-(3-dodecyl-2'-hydroxy-5'-methy1phenyl)benzotriazole, and 2-(3'-tert-butyl-2'-hy- 
droxy-5'-(2-isooctyloxycarbonylethyl)phenylbenzotrlazole. 2,2'-methylene-bls[4-(1 ,1 ,3,3-tetramethylbu- 
tyl)-6-benzotriazole-2-ylphenol]; the transesterification product of 2-[3'-tert-butyl-5'-(2-methoxycarbony- 

lethyl)-2-hydroxy-phenyl]-2H-benzotriazole with polyethylene glycol 300; [R-CH2CH2-COO(CH2)3'^, 
where R = 3'-tert-butyl-4'-hydroxy-5'-2H-benzotrrazol-2-ylphenyl. 

2.2. 2- Hydroxy benzophenones, for example the4-hydroxy, 4-methoxy, 4-octyloxy, 4-decyioxy, 4-dodecy- 
ioxy, 4-benzyloxy, 4,2*,4*-trihydroxy and 2'-hydroxy-4,4*-dimethoxy derivatives. 

2.3. Esters of substituted and unsubstituted benzoic acids, as for example 4-tertbutylphenyl salicylate, 
phenyl salicylate, octylphenyl salicylate, dibenzoyi resorcinol, bls(4-tert-butylbenzoyl)resorcinol, benzoyl 
resorcinol, 2,4-di-tertbutyiphenyl 3,5-dl-tert-butyl-4-hydroxybenzoate, hexadecyl 3,5-di-tert-butyl-4-hy- 
droxybeazoate, octadecyl 3,5-di-tert-butyl-4-hydroxybenzoate, 2-methyl-4,6-dl-tert-butylphenyl 3,5-di- 
tert-butyi-4-hydroxybenzoate. 

2.4. Acrylates, for example ethyl a-cyano-p.p-diphenylacryfate, isooctyl a-cyano-p,p-diphenylacrylate, 
methyl a-carbomethoxyclnnamate, methyl a-cyano-p-methyl-p-methoxyclnnamate, butyl a-cyano-p-me- 
thyi-p-methoxy-cinnamate, methyl a-carbomethoxy-p-methoxycinnamate and IM-(p-carbomethoxy-p-cya- 
novinyl)-2-methylindollne. 

2.5. Nickel compounds, for example nickel complexes of 2,2'-thk>-bls-[4-(1 , 1 ,3,3-tetramethylbutyl)phenol], 
such as the 1:1 or 1:2 complex, with or without additional ligands such as n-butylamine, triethanolamine 
or N-cydohexyldiethanolamine, nickel dibutyldithrocarbamate, nickel salts of the monoalkyi esters, e.g. the 
methyl or ethyl ester, of 4- hydroxy-3,5-di-tert-butyi benzyl phos phonic acid, nickel complexes of ketoximes, 
e.g. of 2-hydroxy-4-methylphenyl undecylketoxime, nickel complexes of 1-phenyl-4-lauroyl-5-hydroxypyr- 
azole, with or without additional ligands. 

2.6. Sterically hindered amines, for example bis(2,2.6,6-tetramethyl-piperidyl)sebacate, bis(2,2,6,6-tetra- 
methyl-piperidyl)8uccinate, bis(1 ,2,2,6,6-pentamethylplperldyl)sebacate, bis(1 ,2,2,6,6-pentamethylpiperi- 
dyl) n-butyl-3,5-di-tert-butyl4-hydroxybenzylmalonate, the condensate of 1-(2-hydroxyethyl)-2,2,6,6-tet- 
ramethyl-4-hydroxyplperldine and succinic acid, the condensate of N,N'-bls(2,2,6,6-tetramethyl-4-plperi- 
dyl)hexamethylenediamine and 4-tert-octylamlno-2,6-dichlorD-1,3,5-triazine, tris(2,2,6,6-tetramethy1-4- 
piperidyl) nitrilotriacetate, tetrakis(2.2,6,6-tetramethyl-4- piperidyl)-1,2,3,4-butane-tetracarboxylate, 1,1'- 
(1 ,2-ethanedlyl)bis(3,3,5,5-tetramethylpiperazinone), 4-benzoyi-2.2,6,6-tetramethylpiperidlne, 4-steary- 
loxy-2,2.6,6-tetramethylpiperidine, bis(1,2,2,6,6-pentamethylpiperldyl)-2-n-butyl-2-(2-hydroxy-3,5-di- 
tert-butylbenzyl)malonate,3-n-octyl-7,7,9,9-tetramethyl-1,3,8-triazasprio[4.5]decan-2,4-dion, bis(1-octy- 
loxy-2,2,6,6-tetramethylpiperidyl)sebacate, bls(1-octyloxy-2,2.6,6-tetramethylpiperidyl)succinate, the 
condensate of N,N'-bls-(2,2,6,6-tetramethyl-4-piperidyl)hexamethylenediamine and 4-morpholino-2,6-di- 
chloro-1,3,5-triazine, the condensate of 2-chloro-4,6-bis(4-n-butylamino-2,2,6,6-tetramethylplperidyl)- 
1,3.5-triazine and 1,2-bis(3-aminopropylamino)-ethane, the condensate of 2-chloro-4,6-di-(4-n- 
butylamino-1,2,2,6,6-pentamethylpiperidyl)-1,3,5-triazine and 1,2-bis-(3-aminopropylamino)6thane, 8- 
acetyl-3-dodecyl-7.7,9,9-tetramethyl-1.3,8-triazaspiro[4.5]decane-2,4-dlone, 3-dodecyl-1-(2,2,6,6-tetra- 
methyl-4-piperidyl)pynnolidin-2,5-dione,3-dodecyl-1-(1,2,2,6,6-pentamethyl-4-plperidyl)pyrrolidine-2^ 
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one. 

2.7, Oxamides, for example 4.4*-dioctyloxyoxanilide,2,2'-dioctyloxy-5.5'-di-tert-butoxanillde, 2,2'-didode- 
cyloxy-5,5'-di-tert-butoxanilide, 2-ethoxy-2'-ethoxanilide, N.N'-bis(3-dim8thylaminopropyl)Qxamide, 2- 
ethoxy-5-tert-butyl-2'-ethoxanilide and its mixture with 2-ethoxy-2'-ethyl-5,4'-di-tert-butoxanllideand mix- 
tures of ortho- and paramethoxy-disubstituted oxanilides and mixtures of o- and p-ethoxy-disubstituted 
oxanilides. 

2.8. 2-(2-Hydroxyphenyl)-1 ,3,5-triazines, for example 2,4,6-tris(2-hydroxy-4-octyloxyphenyl)-1,3,6- 
triazine, 2-(2-hydroxy-4-octyloxyphenyl)-4,6-bis(2,4-dimethylphenyl)-1,3,5-triazlne, 2-(2.4-dlhydroxyphe- 
nyi)-4,6-bis(2.4-dimethylphenyl)-1,3,5-triazine, 2,4-bis(2-hydroxy-4-propyloxyphenyl)-6-(2,4-dimethyl- 
phenyl)-1 ,3,5-triazine, 2-(2-hydroxy-4-octyloxyphenyl)-4,6-bis(4-methylphenyl)-1 ,3,5-triazine, 2- (2-liy- 
droxy-4-dodecyloxyplienyl)-4.6-bis(2,4-dimethylphenyl)-1,3,5-triazine. 2-[2-hydroxy-4-(2hydroxy-3-buty- 
loxy-propoxy)phenyi]-4,6-bls(2,4-dinnethyl)-1,3,5-triazlne, 2-[2-hydroxy-4-(2-hydroxy-3-octyloxy-propy- 
loxy)phenyl]-4.6-bis(2.4-dimethyl)-1.3,5-triazine. 

3. Metal deactivators , for example N.N'-diplienyloxamide, N-saiicylal-N'-sallcyloyi hydrazine, N,N'-bis(sal- 
icyloyi) hydrazine, N,N'-bls(3,5-di-tert-butyl-4-hydroxyphenyipropionyl) hydrazine, 3-salicyloylamlno- 
1 ,2,4-triazole, bis(benzy]idene)oxalyl dihydrazide, oxanilide, isophthaloyi dihydrazide. sebacoyt bisphenyl- 
hydrazide, N,N'-diacetaladipoyl dihydrazide, N,N'-bis(salicyloyl)oxalyl dihydrazide, N,N'-bis(salicytoyl)- 
thiopropionyl dihydrazide. 

4. Phosphites and phosphonites, for example triphenyl phosphite, diphenyl all<yl phosphites, phenyl dialkyi 
phosphites, tris(nonylphenyi) phosphite, trilauryl phosphite, trioctadecyl phosphite, distearyl pentaerythri- 
tol diphosphite, tris(2,4-di'tert-butylphenyl) phosphite, diisodecyl pentaerythritol diphosphlte, bis(2,4-di- 
tert-butylphenyl) pentaerythritol diphosphite. bis(2,6-di-tert-butyl-4-methytphenyl)-pentaeryt hrltol diphos- 
phlte, dlisodecyloxypentaerythritol diphosphlte, bls(2,4-di-tert-butyl-8-methylphenyl)pentaerythrltol di- 
phosphlte, bls(2,4,6-trls(tert-butylphenyt)pentaerythritol diphsophite, tristearyl sorbitol triphosphite, tetra- 
kls(2,4-di-tert-butyiphenyl) 4,4'-biphenylene diphosphonlte. 6-isooctyloxy-2.4,8,10-tetra-tert-butyl-12H- 
dlbenz[d,g]-1,3,2-dloxaphosphocin, 6-fluoro-2,4,8,10-tetra-tert-butyl-12-methyl-dibenz[d,g]-1,3,2-dioxa- 
phosphocin, bis(2,4-dl-tert-butyl-6-methylphenyl)methylphosphlte, bls(2,4-di-tert-butyl-6-methylphe- 
nyl)ethylphosphlte. 

4a. Hydroxylamines, for example dibenzylhydroxylamine, dioctylhydroxylamine, didodecylhydroxylamine, 
ditetradecylhydroxylamine, dihexadecylhydroxylamine, dioctadecylhydroxylamlne, 1-hydroxy-2,2,6.6-tet- 
ramethyl-4-piperidyl benzoate or bis(1-hydroxy-2,2,6,6-tetramethyl-4-piperldyl)sebacate. 

5. Peroxide scavengers, for example esters of p-thiodipropionic acid, for example the lauryl, stearyl, myr- 
Istyl or tridecyl esters, mercaptobenzlmldazole or the zinc salt of 2-mercaptobenzimldazole, zinc dlbutyl- 
dithiocarbamate, dioctadecyl disulfide, pentaerythritol tetrakis(p-dodecylmercapto)proplonate. 

6. Polyamide stabilisers, for example, copper salts in combination with iodides and/or phosphorus com- 
pounds and salts of divalent manganese. 

7. Basic co-stabillsers, for example, melamine, polyvinylpyrrolidone, dicyandiamide, triallyl cyanurate, urea 
derivatives, hydrazine derivatives, amines, polyamldes, polyurethanes, alkali metal salts and alkaline earth 
metal salts of higher fatty ackls for example calcium stearate, zinc stearate, magnesium behenate, mag- 
nesium stearate, sodium ricinoleate and potassium palmltate, antimony pyrocatecholate or zinc pyrocate- 
cholate. 

8. Nucleating agents, for example, 4- tert-butyl benzoic acid, adipic acid, diphenylacetic acid. 

9. Fillers and reinforcing agents, for example, calcium carbonate, silicates, glass fibres, asbestos, talc, kao- 
lin, mica, barium sulfate, metal oxkles and hydroxydes, carbon black, graphite. 

10. Other additives, for example, plastlcisers, lubricants, emulsif lers, pigments, optical brighteners, fla- 
meproof ing agents, antistatic agents and blowing agents. 

11. Benzofuranones and Indollnones, for example those disclosed in US-A-4 325 863 or US-A-4 338 244 
or US-A-5 175 312, or 3-[4-(2-acetoxyethoxy)phenyl]-5,7-di-tert- butyl benzofuran-2-one, 5,7-di-tert- 
butyl-3-I4-(2-stearoyloxyethoxy)phenyl]benzofuran-2-one, 3,3*-bls[5,7-dl-tert-bulyl-3-(4-I2-hydroxye- 
thoxy]phenyl)benzofuran-2-one], 5.7-di-tert-butyl-3-(4-ethoxyphenyl)benzofuran-2-one, 3-(4-acetoxy- 
3,5-dimethylphenyl-5,7-di-tert-butyl-benzofuran-2-one, 3-(3,5-dlmethyl-4-plvaloyloxyphenyl)-5,7-dl-tert- 
butyl-benzofuran-2-one. 

The compounds of the present invention can also be used as stabilizers, espedally as light stabilizers, for 
the major part of the materials known in the art of photographic reproduction and other reproduction techniques, 
for example as described In Research Disclosure 1990, 31429 (pages 474-480). 

Several examples of the preparation and use of the compounds of the formula (I) are reported for more 
detailed illustration of the present invention; these examples are given solely for illustrative purposes and do 
not imply any restriction. 
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Example 1: 



Preparation of the compound of the fomiula 




106.1 g (0.3 mol) of N-(2.2.6,6-tetramethyl-4-piperidyl)glycine 2.2,6.6-tetramethyM-plperidyl ester are added 
55 slowly to a solution of 27.7 g (0.1 5 mol) of cyanuric chloride in 280 ml of mesitylene, maintaining the temperature 
at 0*'C. 

After the end of the addition, the mixture is stirred for 2 hours at ambient temperture and 45.6 g (0.33 mol) 
of ground K2CO3 are added, followed by heating for 4 hours at 80<*C. 
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After cooling to ambient temperature. 29.6 g (0.075 mol) of N,N'-bls(2,2,6.6-tetramethyt-4-plperldyl)-1,6- 
hexanediamlne are added and this mixture is heated for 2 hours under reflux; 34.6 g (0.25 mol) of ground K2C03 
are added, followed by further heating under reflux for 10 hours, the water of reaction being azeotropically 
separated off. The mixture is cooled to 60''C, filtered and evaporated in vacuo. The residue is crystallized from 
hexane. 

The product obtained melts at 187'189°C. 



Analysis for CiioH2ooN2208 


Calculated: 
Found: 


C = 67.45%, 
C = 66.95%, 


H = 10.29%, 
H = 10.21%, 


N = 15.73% 
N = 15.57% 



Example 2: 

The compound of the formula 



17 



EP 0 627 428 A1 




is prepared as described In Example 1. by reacting 27.7 g (0.15 mol) of cyanuric chloride with 110.3 (0.3 mol) 
of N-(2,2,6,6-tetramethyl-4-piperidyl)-p-alanlne 2,2,6,6-tetramethyl-4-piperidyl ester and 29.6 g (0.075 mol) of 
N.N'-bls(2,2,6,6-telramethyl-4-plperldyl)-1,6-hexanediamlne. The product obtained melts at 136-138*C after 
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purification by column chromatography. 



Analysts for Cit4H206N22O8 


Calculated: 
Found: 


C = 67.95%, 
C = 67.25%, 


H = 10.40%, 
H ^ 10.30%. 


N = 15.29% 
N = 15.26% 



Example 3: 

The compound of the formula 
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SO is prepared as described in Example 1, by reacting 27.7 g (0.15 mol) of cyanuric chloride with 106.1 g (0.3 
mol) of N-(2,2,6,6-tetraniethyl-4-plperidyl)glyclne 2,2,6,6-tetramethyl-4-piperidyl ester and 9.7 g (0.075 mol) 
of 1-piperazlnethaneamine. 

The product obtained melts at 125-127''C after crystallization from hexane. 

55 
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Analysis for Co2Hi66N2iOa 


Calculated: 
Found: 


C = 65.25%. 
C = 64.59%, 


H = 9.82%, 
H = 9.75%, 


N = 17.37% 
N = 17.26% 



Example 4: 

The compound of the fomiula 



H 




is prepared as described In Example 1 by reacting 27.7 g (0.15 mol) of cyanuric chloride with 106.1 g (0.3 mol) 
of N-(2,2,6,6>tetramethyl-4-plperidyl)glycine 2,2,6,6-tetramethyl-4-plperidyl ester and 5.2 g (0.05 nrK>l) of die- 
thylenetriamine. 

The product obtained melts at 137-139°C after crystallization from hexane. 



Analysis for C133H238N30O12 


Calculated: 
Found: 


C = 65.21%, 
C = 65.21%, 


H = 9.79%, 
H = 9.77%, 


N = 17.15% 
N = 17.04% 



Example 5: 

The compound of the formula 
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Is prepared as described in Example 1 by reacting 27.7 g (0.15 mol) of cyanuric chloride with 106.1 g (0.3 mol) 
of N-(2,2,6,6-tetramethyl-4-piperidyl)glyclne 2,2,6,6-tetramethyl-4-piperidyl ester and 19.1 g (0.05 mol) of 
N,N"-bis(2,2,6,6-tetramethyl-4-plperldyl)diethylenetriamlne. 
The product obtained melts at 171-174°C 



Analysis for C167H272N32O12 


Calculated: 
Found: 


C = 66.48%, 
C = 66.18%, 


H = 10.05%. 
H = 10.00%, 


N = 16.43% 
N = 16.33% 



Example 6: 

The compound of the formula 




is prepared as described In Example 1. by reacting 27.7 g (0.15 mol) of cyanuric chloride with 106.1 g (0.3 
mol) of N-(2,2,6.6-tetramethyl-4-piperidyl)glycine 2.2,6.6-tetramethyl-4-piperidyl ester and 6.5 g (0.0375 mol) 
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of N,N'-bis(3-aminopropyl)-1 .2-ethanediamine. 

The product obtained melts at ISI-ISS^'C after crystallization from hexane. 



Analysis for C160H322N40O16 


Calculated: 
Found: 


C = 65.46%, 
C = 65.27%, 


H = 9.83%. 
H = 9.76%. 


N = 16.96% 
N = 16.86% 



Example 7: 

Preparation of the compound of the formula 



IS 

H 



20 



25 



30 



35 




105.8 g (0.3 mol) of N-(2,2,6.6-tetramethyl-4-piperidyl)-2-[(2,2,6,6-tetramethyM-piperidyl)amino]-acetamide 
are added slowly to a solution of 27.7 g (0.15 mol) of cyanuric chloride in 280 ml of mesitylene, maintaining 
the temperature at between 0*" and 5°C. After the end of the addition, the mixture is heated for 3 hours at 70°C 
and then cooled to ambient temperature; a solution of 12 g (0.3 mol) of NaOH and 20 ml of water is added, 
and the mixture Is stirred for 30 minutes and heated for a further 2 hours at 70''C. It is cooled to ambient tenn- 
perature and stinted for 15 minutes after addition of 50 ml of water, and the aqueous phase is separated off. 

6.6 g (0.05 mol) of bis(3-aminopropyl)amine are added to the organic phase thus obtained and the mixture 
is heated for 2 hours under reflux. It is then cooled to 50°C, 12 g (0.3 mol) of ground NaOH are added, followed 
by further heating under reflux for 12 hours, the water of reaction being separated off azeotropically. 

After cooling to SO'^C. the reaction mixture is washed with water, dried over anhydrous Na2S04 and evapo- 
rated in vacuo. 

The product obtained melts at 169-1 72°C. 
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Analysis for C135H246N36O6 




Calculated: 


C = 65.70%, 


H = 10.11%, 


20.40% 


5 


Found: 


C = 65.19%, 


H = 10.01%, 


N = 20.14% 



Example 8: 

10 Preparation of the compound of the formula 



15 



20 



25 



30 



35 



40 



45 



50 
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so Amixtureof 25 g (0.0128 mol) of the compound from Example 1 and 4.5 g (0.15 mol) of parafomnaldehyde 
in 200 ml of t-amyl alcohol is heated for 1 hour at 80°C. In the course of 1 hour at the same temperature, 6.9 
g (0.15 mol) of formic acid are then added. After the end of the addition, the mixture is heated at 80*'C for a 
further 2 hours. 

After cooling to ambient temperature, a solution of 20.7 g (0.15 mol) of K2CO3 in 50 ml of water is added. 
55 the mixture Is stinred for 30 minutes and the aqueous phase is separated off. The organic phase Is dried over 
anhydrous Na2S04 and evaporated In vacuo. The product obtained melts at 187-169''C. 
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Analysis for C120H220N22O6 




Calculated: 


C = 68.66%, 


H = 10.56%, 


N = 14.68% 


5 


Found: 


C = 68.56%, 


H = 10.46%, 


N = 14.59% 



Example 9: 
10 The compound of the formula 




CH3 

40 Is prepared as described In Example 8, by reacting 36.7 g (0.015 mol) of the compound from Example 4 with 
6 g (0.2 mol) of paraformaldehyde and 8.5 g (0.185 mol) of formic acid In 200 ml of t-amyl alcohol. 
The product obtained melts at 150-152°C. 



45 



Analysis for C145H262N30O12 


Calculated: 
Found: 


C = 66.53%, 
C = 66.11%, 


H = 10.09%, 
H = 10.07%, 


N = 16.05% 
N = 15.99% 



Example 10: 

The compound of the formula 

55 
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is prepared as described in Example 8, by reacting 40.9 g (0.015 mol) of the compound of Example 5 with 6.9 
g (0.23 mol) of paraformaldehyde and 9.6 g (0.21 mol) of formic acid in 200 ml of t-amyl alcohol. 
The product obtained melts at 194-197°C. 



Analysis for CiesHsooNsaO^ 


Calculated: 
Found: 


C = 67.77%, 
C = 67.30%. 


H = 10.34%, 
H = 10.27%, 


N = 16.33% 
N = 16.21% 



Example 11 : 

The compound of the formula 




CH3 
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is prepared as described in Example 8, by reacting 24.8 g (0.0075 mol) of the compound from Example 6 with 
4.5 g (0. 1 5 mol) of paraformaldehyde and 6.9 g (0.1 5 mol) of formic acid In 200 ml of t-amyl alcohol. 
The product obtained melts at 168-1 ZO^'C. 



5 


Analysis for C196H354N40O16 




Calculated: 


C = 66.74%, 


H = 10.12%, 


N = 15.88% 




Found: 


C = 66.39%, 


H = 10.08%, 


N = 15.68% 



10 



Example 12: (Light-stabilizing action in polypropylene fibres) 

2.5 g of each of the products indicated in Table 1 , 1 g of tris(2,4-di-t-butyl phenyl) phosphite, 0.5 g of calcium 
monoethyl 3,5-di-t-butyl-4-hydroxyben2ylphosphonate, 1 g of calcium stearate and 2.5 g of titanium dioxide 
are mixed in a slow mixer with 1000 g of polypropylene powder of melt index = 12 g/10 minutes (measured at 
230°C and 2.16 kg). 

The mixtures are extruded at 200-230'C to give polymer granules which are then converted into fibres, 
using a pilot-type apparatus (Leonard-Sumirago (VA) Italy) operating under the following conditions: 
Extruder temperature: 200-230''C 
Head temperature: 255-260''C 
Stretch ratio: 1: 3.5 

Count 11 dtex per filament 

The fibres thus prepared are exposed, mounted on a white card, in a nrKxiel 65 WR Weather-O-Meter 
(ASTM D2565-85) with a black panel temperature of 63''C. 

The residual tenacity is measured on samples taken after various times of exposure to light by means of 
a constant-speed tensometer, and the exposure time In hours (T50) needed to halve the initial tenacity is then 
calculated. 

Fibres prepared under the same conditions as indicated above, but without addition of the stabilizers ac- 
cording to the invention, are exposed for comparison. 
The results obtained are shown in Table 1. 



Table 1 



Stabilizer 


T50 (hours) 


none 


240 


Compound from Example 1 


2410 


Compound from Example 3 


2030 


Compound from Example 4 


2180 


Compound from Example 7 


2300 


Compound from Example 8 


2400 


Compound from Example 9 


2180 



Example 13: Antioxidant action in polypropylene plaques. 

50 

1 g of the compound indicated in Table 2, 0.5g of octadecyl 3-(3.5-di-t-butyi-4-hydroxyphenyl)-propionate. 
1 g of tris(2,4-di-t-butylphenyl) phosphite and 1 g of calcium stearate are mbced in a slow mbcer with 1 000 g of 
polypropylene powder of melt index = 2.1 g/10 minutes (measured at 230°C and 2.16 kg). 

The mixtures are extruded at 200-220''C to give polymer granules which are then converted Into plaques 
55 of 1 mm thickness by injection-moulding at 220^C. 

The plaques are then punched by means of a DIN 53451 mould, and the specimens obtained are exposed 
in a forced-circulation air oven maintained at a temperature of 135**C. 

The specimens are tested at Intervals by folding them by 180", in order to determine the time (In hours) 
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needed to cause fracture. 

Specimens prepared under the same conditions as indicated above, but without addition of compounds 
of the present Invention, are exposed for comparison. The results obtained are shown in Table 2. 



TABLE 2 



Stabilizer 


Time to fracture (in hours) 


without stabiliser 


510 


Compound from Example 1 


1470 


Compound from Example 8 


1380 



15 

Claims 

1 . A compound of the formula (I) 



20 



25 




30 in which 

Ri is hydrogen, Ci-Cealkyl, O, OH, CH2CN. Ci-Ctsalkoxy, Cs-Ciacycloalkoxy, Ca-Cealkenyl, C7-C9phenyl- 
aikyl unsubstituted or mono-, di- or tri-substituted on the phenyl by Ci-C4alkyl, or aliphatic Ci-Caacyl, 

A IS -O- or Re 1 with Re being hydrogen or Ci-Ci2alkyl, 
35 R2 is Ci-Cioalkylene, 

R3 is hydrogen, Ct-Cissikyl, C6-Ci2cycloalkyl unsubstituted or mono-, di- or tri-substituted by Ci-C4alkyl, 
CT-Cgphenyiaikyl unsubstituted or mono-, di- or tri-substituted on the phenyl by CrC4alkyl, tetrahydro- 
furfuryl or a group of the formula (II) 



45 




(n) 



H3C CH3 



50 where R7 is as defined for Ri or C2-C4alkyl substituted In the 2-. 3- or 4-posltion by Ci-CaSikoxy, by di(Ci- 

C4alkyl)amino or by a group of the formula (III) 



55 

W 



(HI) 
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where Qi is a direct bond, -0-, -CH2-, -CH2CH2- or CH3 1 , or Ra is also a group of the formula (IV) 



10 



H3C CH3 



H3C CH3 




A C 



(IV) 



15 



R4 is a group of the formula (V) 



20 



H3C CH3 



y-\ \\ 

Rl-N )— A C R2 N- 



H3C CH3 



R3 



(V) 



25 



or a group of the formula (111) or one of the groups of the formulae (Vla)-(Vle) 



30 



Rg-N- 
(Via) 



Rio-0- 
(VIb) 



40 



45 



SO 




H3C CH3 



(Vie) 



55 
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10 



15 



20 



25 



30 




(VId) 



H3C 

\ N (CH2)^3— N 

H3C^3 I 



H3C 
H3C 



CH3 
CH3 



(Vie) 



35 



40 



in which 

R7 is as defined above, 

Re, R9 and Rio which can be identicai or different are as defined for R3, or Rio is also Ca-Cisalkenyl or 
phenyl unsubstituted or mono-, di- or tri-substltuted by Ci-C4alkyl or Ci-C4alkoxy, 
Q2 is -CO-, CH2CH2-, -COCO-, -CH2CO- or-COCHzCO- and 
p is zero or 1, 
n is 2, 3 or 4 and, 

if n is 2, Re is one of the groups of the formulae (Vlla}-(Vllc) 



45 



50 



N — R,2 N- 

I I 



R 



11 



R 



13 



(Vna) 



•R14-N- 



*15 



(vnb) 



55 



Rl5 



(VUc) 
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10 



20 



in which 

Rii, and R15 which can be identical or different are as defined for R3, or R^^ and R13 are also a group 
of the formula (IV), R12 is C2-Ci2a!kylene, Cs-Cycydoalkylene, C5-C7cycloalkylenedi(Ci-C4alkylene), C^- 
C4alkylenedi(C5-C7cycloalky1ene), phenylenedi(CrC4alkylene) or C4-Ci2&lkylene interrupted by a 1,4-pi- 

N— 

perazinedlyl group or by 1, 2 or 3 oxygen atoms or by 1 or 2 Rie | groups, where R^e is as defined 
for R3 or is aliphatic Ci-Ci2acyl or (Ci-Ci2alkoxy)carbonyl, or R12 is also a group 



Ru and R17 are Ca-Cealkylene and 
q is zero or 1, and 
IS if n is 3. Re is a group of the formula (Villa) or (Vlllb) 




R20— N- . — N-(CH2h-CH— (CH2)— N- 
i I ^1 

21 ^^24 (CH2)„ R25 



N-R26 



25 (vma) (Vmb) 



in which 

Ri8t ^^211 ^23* F^24. 1^25 ^nd R26 which can be identical or different are as defined above for R^^ and R13, 
Ri9. R20 and R22 which can be identical or different are C2-C6alkylene, 
r and u are zero or 1, and 

s and t which can be identical or different are integers from 2 to 6, and, 
If n is 4, Rq is a group of the formula (IX) 

35 

-N-R28-N-R29-N — R30-N- (DC) 
R27 R31 

40 

in which 

R27 and R31 which can be identical or different are as defined above for R^ and R13, and R2B. R29 and R30 
which can be identical or different are C2-C6alkylene. 

45 2. A compound of the fonmula (I) according to claim 1 , in which Ri and R7 are hydrogen, CrC4alkyt, OH. Ce- 
Ci2alkoxy, Cs-Cscycloalkoxy, allyl, benzyl or acetyl. 



50 3. A compound of the formula (I) according to daim 1 , in whteh A is -O- or Re 1 with Re being hydrogen 
or Ci-Cioalkyl, R2 Is CrCioalkylene. R3 is hydrogen, Ci-Cualkyl, Cg-Cscycioalkyl unsubstituted or mono, 
di- or tri-substituted by Ci-C4alkyl, benzyl unsubstituted or mono-, dl- or tri-substituted on the phenyl by 
Ci-C4alkyi, tetrahydrofurfuryl. a group of the formula (II). C2-C3alkyl substituted in the 2- or 3-posltion by 
Ci-C4alkoxy, by di-(Ci-C4alkyl)amino or by a group of the formula (III), where Qi is a direct bond. -0-, 

55 -CHr or -CH2CH2-, or R3 is also a group of the formula (IV), R4 is a group of the formula (V) or a group 

of the formula (III) or one of the groups of the formulae (Vla)-(Vle), in which Re, R9 and R^o which can be 
identical or different are as defined for R3, or Rio is also C3-Ci2alkenyl or phenyl unsubstituted or mono-, 
di- or tri-substituted by Ci-C4alkyl or Ci-C4alkoxy, Q2 Is -CO-. -CH2CH2-, -COCO- or -COCH2CO-. p is 
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zero or 1 and n is 2, 3 or 4, and, if n is 2, R5 is one of the groups of the formulae (Viia)-(Viic) in which R^, 
Ri3 and R15 which can be identical or different are as defined above for R3 or Rii and Ria are also a group 
of the formula (IV), R12 is C2-Cioalkytene, cyclohexylene, cyclohexylenedimethylene, methylenedicyclo- 
hexylene, phenylenedimethylene, C4-Cioali(ylene interrupted by a 1,4-piperazinediyl group or by 1, 2 or 

3 oxygen atoms or by 1 or 2 Rie 1 groups, where Rie is as defined above for R3 or is aliphatic Ci- 
Csacyl or (Ci-CBalkoxy)carbonyl, or Rt2 is also a group 



Ru and R17 are C2-C4alkylene and q is zero or 1 , and, if n is 3, Rs is a group of the formula (Villa) or (Vlllb), 
In which Ria, R21, Raa. F^24> ^^26 and R26 which can be identical or different are as defined above for Rn 
and R13, Ri9, R20 and R22 which can be identical or different are C2-C4alkylene, r and u are zero or 1 and 
s and t which can be Identical or different are integers from 3 to 6 and, if n Is 4, Re Is a group of the formula 
(IX) in which R27 and R31 which can be identical or different are as defined above for Rn and R13, and 
^28. R29 and R30 which can be identical or different are C2-C4alkyiene. 

"N- 

A compound of the formula (I) according to claim 1, in which Ais -O- or Re 1 with Re being hydrogen 
or CrCsalkyI, R2 is CrCsaikyiene, R3 is hydrogen, Ci-Ci2alkyl, cyclohexyl unsubstituted or mono-, di- or 
tri-substituted by Ci-C4alkyl, benzyl, tetrahydrofurfuryl. a group of the formula (II), CVCsalkyI substituted 
in the 2- or 3-position by methoxy, by ethoxy, by dimethylamino, by diethylamino or by a 4-morphoiinyl 
group, or R3 is also a group of the formula (IV), R4 is a group of the formula (V) or a 4-morphoiinyl group 
or one of the groups of the formulae (Vla)-(Vle) in which Re. R9 and Rio which can be identical or different 
are as defined above for R3, or Rio is also Cs-Cnalkenyl or phenyl, Q2 is -CO-, -CH2CH2- or -COCO-, p 
is zero or 1 and n is 2, 3 or 4, and, if n is 2, R5 is one of the groups of the formulae (Vlla)-(Vllc) In which 
R11, Ri3 and R15 which can be identical or different are as defined above for R3. or Rn and R13 are also 
a group of the formula (IV), R12 is Cz-Csalkylene, cydohexylenedimethylene, methylenedicydohexylene, 
phenylenedimethylene, C4-Cioalkylene interrupted by a 1,4-piperazlnediyl group or by 1. 2 or 3 oxygen 
-N- 

atoms or by 1 or 2 Rie ' groups, where Rie is as defined above for R3 or is aliphatic CrC4acyl or (Ci- 
C4alkoxy)carbonyl, or R12 Is also a group 

Rh and R17 are C2-C4alkylene and q is zero or 1 , and. if n is 3, Rs is a group of the formula (Villa) or (Vlllb) 
in which Ris, R21, R23. R24. R25 and R2e which can be identical or different are as defined above for Rn 
and Ri3, Rig, R20 and R22 which can be Identical or different are C2-C4alkylene, r and u are zero or 1 and 
s and t which can be identical or different are integers from 3 to 5, and. if n is 4, Re is a group of the formula 
(IX) in which R27 and R31 which can be identical or different are as defined above for Rn and R13, and 
R28. F^29 and R30 which can be Identical or different are C2-C4a]kylene. 



A compound of the formula (I) according to claim 1, in which A is -O- or Re 1 with Re being hydrogen 
or Ci-C4alkyl. R2 is Ci-Cgalkylene, R3 is hydrogen, CrCaalkyI, cyclohexyl, a group of the formula (II) or a 
group of the fornmjia (IV), R4 is a group of the formula (V) or a 4-morpholinyl group or one of the groups 
of the formulae (Vla)-(Vle) In which Re. Rgand Rio which can be Identical or different are as defined above 
for R3. Q2 is -CO- or -CH2CH2-, p is zero or 1 and n is 2, 3 or 4, and, if n is 2, Re is one of the groups of 
the formulae (Vlla)-(Viic) in which Rn , R13 and Rie which can be Identteal or different are as defined above 
for R3, or R11 and R^are also a group of the formula (IV). R12 Is C2-Cealkylene. cydohexylenedimethylene. 
methylenedicydohexylene, Ce-Cioalkylene Interrupted by a 1,4-piperazinediyl group or by 2 or 3 oxygen 
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atoms or by a group R^e ( where R^e is as defined above for R3, R14 is CrCaalkylene and q is zero 
or 1, and, if n is 3, Re is a group of the formula (Villa) or (Vlllb) in wliich r is zero, Rts, R21. R24. R25 and 
R26. which can be Identical or different are as defined above for R^ and Rta, R19 and R20 which can be 
Identical or different are CrCaalkylene, u is zero or 1 and s and t which can be identical or different are 
integers from 3 to 5. and. if n is 4, R5 is a group of the formula (IX) in which R27 and R31 which can be 
identical or different are as defined above for Ri^ and R13, and R28, R29 and R30 which can be identical or 
different are C^Caalkylene. 

A compound of the formula (I) according to claim 1 , in which Ri and R7 are hydrogen or methyl, A is -O- 
or-NH-, R2 is Ci-C2alkylene, R3 is hydrogen, Ci-C4alkyl, 2,2,6,6-tetramethyl-4-piperidyl or 1 ,2.2.6,6-pen- 
tamethyl-4-piperidyl, R4 is a group of the fonmula (V) or a group of the formula (Via) or (VIb) in which Rs 
and Rg which can be identical or different are as defined above for R3, R^o is 2,2,6,6-tetramethyl-4-plper- 
Idyl or 1,2,2,6,6-pentamethyl-4-piperidyl and n is 2, 3 or 4, and, if n is 2, Rg is a group 

- N - (CH2)2 _ 6- N - or a group — N,^^ ^n— (CHjCHj-n— ) , ^ 

I ] 
Rjl Kj3 

in which Ri,, R^j and R^s which can be identical or different are as defined above for R3, and q Is zero or 
1, and, if n is 3, Rg is a group 

-N- (CH2)2_3-N (CH2)2_3-N-, 

1 I I 



R18 • Rj, 



and, if n is 4, R5 is a group 



-N- (CH2)2_3-N— (C3i2)2_3-N-- (CH2)2_3-N-, 
III 



^31 



and Rie, R21. R27 and R31 are as defined above for R3. 



A composition comprising a material susceptible to degradation induced by light, heat and oxidation and 
at least one compound of the formula (I) according to dalm 1. 

A composition according to daim 7, wherein the organic material is a synthetic polymer. 

A composition according to claim 8, comprising other conventional additives for synthetic polymers, in ad- 
dition to the compounds of the formula (I). 

A composition according to daim 7, wherein the organic material is polyolefin. 

A composition according to daim 7. wherein the organic material in polyethylene or polypropylene. 

The use of a compound of the formula (I) according to daim 1 for stabilizing an organic material against 
degradation Induced by light, heat or oxidation. 
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